One of the central questions addressed in the context of QCD is the phase structure and the phase diagram of strongly interacting matter at finite temperature and baryon number density. Based on calculations in effective models and in the Lattice Gauge Theory one finds that for physical values of the quark masses the transition at high temperature and low net baryon number density is continuous [1, 2, 3] . In the opposite limit of low temperature and large density the QCD phase transition is expected to be first order. This suggests that the phase diagram exhibits a critical end point (CEP), where the first order chiral transition of QCD terminates [1, 2] . Modifications in the magnitude of fluctuations or the corresponding susceptibilities have been suggested as a possible method to probe the QCD phase diagram related with deconfinement and chiral symmetry restoration [1, 2] . The fluctuations of baryon number and electric charge diverge at the critical end point, while they are finite along the cross over and first order phase boundaries. Consequently, singular fluctuations of baryon number and electric charge as well as a non monotonic behavior of these fluctuations as functions of the collision energy in heavy ion collisions have been proposed as possible signals for the QCD critical end point [1, 4] . However, the finiteness of the fluctuations along the first order transition depend on the assumption that this transition appears in equilibrium [2] .
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A first order phase transition is intimately linked with the existence of a convex anomaly in the thermodynamic pressure, which can be uncovered in non-equilibrium systems. There is an interval of energy density or baryon number density where the derivative of the pressure with respect to volume is positive. This anomalous behavior characterizes a region of instability in the temperature-density, (T, n q )-plane. This region is bounded by the spinodal lines, where the pressure derivative with respect to volume vanishes. The derivative taken at constant temperature define the isothermal spinodal lines.
In Fig. 1 we show the evolution of the net quark number fluctuations χ µµ in the (T, n q )-plane as obtained in the Nambu-Jona-Lasinio (NJL) model [2] . When entering the coexistence region, there is a singularity in χ µµ that appears when crossing the isothermal spinodal lines, where the fluctuations diverge and the susceptibility changes sign. Between the spinodal lines, the susceptibility is negative 1 . This implies an instability with respect to fluctuations of the baryon number when crossing the boundary between the chirally symmetric and broken phases. In the case of an equilibrium first order phase transition, the density fluctuations do not diverge. Thus, in equilibrium the fluctuations 1 The negative branches of χµµ are not shown in Fig. 1 increase as one approaches the CEP along the first order transition and decrease again in the cross over region. This led to the prediction of a non-monotonous behavior of the fluctuations with increasing beam energy as a signal for the existence of a CEP [1, 4] . We stress that this is relevant only for the idealized situation where the first order phase transition takes place in equilibrium. In the more realistic non-equilibrium system one expects large fluctuations in a broad region of the phase diagram, i.e., over a broader range of beam energies, due to the spinodal instabilities. In fact, the signal from the first-order transition may be much stronger than that from the CEP [2] . Consequently, in the presence of spinodal phase separation, large fluctuations of baryon or electric charge densities can signal a first order phase transition [2] in the QCD medium.
